5 Yuapexnenne 00pasoBaHus 3
«BEJIOPYCCKUU I'OCY HAPCTBEHHBI MEJIMITMHCKNU YHUBEPCUTET»

VK 612.015.6+616-008.9]-053.2(476.6+476.2)

POBBYTDb Tarnana UBanoBHa

MOKA3ATEJU BUTAMUHHOUW OBECHEYEHHOCTH
N OKUCJHUTEJBHOLOCTPECCA
Y JETEHN T'POJJHEHCKOHN
U TOMEJBbCKOM OBJIACTEU BEJIAPYCH

ABTtopedepat
HA COMCKAHUE YYEHOU CTENICHU
KaHAuAaTa MEIUIUHCKUX HAYK

no cnenuansHocty 14.00.09 — nenuatpus

Muuck 2007



Pabota BbmosHeHa B YO «I'poJIHEHCKUI TOCYAapCTBEHHBIA MEIULIMHCKUI

YHUBCPCUTCT»

Hay4unb1ii pykoBOAUTEID:

HayuHblii KOHCYJIBTAHT:

OdurmanpHbIe ONIIOHEHTHI:

[TapamonoBa Henna CepreeBHa, kaHauaaT MEIUIMH-
CKHMX HayK, JIOLIEHT, 3aBeaytolias kadeapoi neauaTpuu
Ne 2, VO «I'pomHeHCKMI rOCyAapCTBEHHBIA MEIUIIUH-
CKUI YHUBEPCUTET»

Moiiceenok Annpeit ['eoprueBuu, ITOKTOp OHONErUYe-
CKUX HayK, Mpodeccop, uieH-KoppecnonaeHt HAH
Pecny6nuku benapychb, 3aBeqyronivi oTaeIoM BUTaMU-
Honoruu U HytpurneBTuku 'Y «HII «MucTHTYyT dap-
makosoruu u onoxumun HAH PecmyOimku benapyco»

bensesa Jlronmuna MuxaisioBHa, JOKTOP MEIUIIMHCKUX
Hayk, mpodeccop, 3aBeayromas Kapeapo meauaTpuu,
I'YO «benopycckas.MEANIUHCKAS aKaJeMUs TTOCIIEUTI-
JIOMHOTO 00pa30BAHM N

I'punyx Anekecanap BaHOBHUY, JOKTOP MEIUIIMHCKHUX
HayK, mpodeccop, 3aBeayrommii kadeapoi Ouosoruye-
ckoil Xumun, YO «l'oMenbCKuil TOCYAapCTBEHHbI Me-
JTUUMHCKAA YHUBEPCUTET

Onmnonupytomast opranusamus:s> YO «BureOckuil rocyJapCTBEHHBIM MEIUIIMHCKUIMA

YHUBEPCUTET

3ammra cocroutcs 12 centsiops 2007 roga B 10.00 yacoB Ha 3aceaHuU COBETA
no 3amure gucceprauuii [ 03.18.01 npu YO «benopycckuii rocyJjapCTBEHHbI Me-
JUUUHCKANM yHHBepcuTeT» 1o azapecy: 220016, r. Munck, np-t [3epxxuHckoro, 83,

Ten. 272-60-87.

C nmuccepTraieil MOKHO O03HaAaKOMUTheA B Oubimoreke YO «benopycckuii ro-
CYAapCTBEHHBIN MEAULIMHCKUN YHUBEPCUTET).
ABtopedepat pazocnan 12 aBrycra 2007 roza.

VYueHsblil cekpeTapb

COBETA 10 3aIUTE TUCCEPTAIUI "
KaHAUAAT MEIUIIMHCKUX HAYK, JOIICHT A. B. Cuxopckuii



Henocrarounoe motpediieHHe 3CCEHIMATBHBIX MHUKPOHYTPHUEHTOB — OCHOB-
HOM MpUYUHBI HECOAJaHCUPOBAHHOIO MUTAHUSA B COBPEMEHHBIX YCIOBUSIX, SIBIISIETCS
pacnpoCTpaHEHHBIM U MOCTOSIHHO JCHCTBYIOIIMM (PAKTOPOM, OKA3bIBAIOIIMM OTPH-
1IaTeJIbHOE BJIMSIHUE HA POCT, PA3BUTUE U COCTOSIHUE 370POBbs JIETCKOIO OpPraHU3Ma
(Hdonuenko I'. B., 2003; Kenposa U. U., 2006; JlaBuackuit X. X., 1997; Herpeben-
ko O. K., 2004; ®unonos B. I1., 2001; Griffith H., 2002). OcoGeHHoO BennKa poJib
aJIeKBaTHOTO MOTPEOJICHNS BUTAMUHOB B IIpe- U IyOepTaTHOM BO3PACTE, YTO CBSA3AHO
C HMHTEHCHUBHOCTBIO TOPMOHAJIbHBIX, OOMEHHBIX M HWMMYHHBIX MPOILECCOB B 3TOT
nepuoy (CuakoBa C. II., 2006; CnupuueB B. b., 2003; Tyrenssn B. A.;+2005;
Czapski J., 2006). B cuiy CI0XKHBIIHUXCS COMUATBHO-9KOHOMUYECKHX M KOJIOTHYE-
CKUX MPUYHH HEJIOCTATOYHAs 00ECreYeHHOCTh BUTAMUHAMU M JIPYTUMH MUKPOHYT-
pUeHTaMU HaOJII01aeTCsl y 3HaUMTeNbHOM yacTu Aereid Poccun, benapyen u apyrux
ctpan CHI" (Bpxxecunckas O. A., Kogennioa B. M., 2005; Kons U. 4., 2005; Mo-
po3kuHa T. C., Moiiceenok A. I'., 2002; ITpentun T, 2005). OqHako B Halliei cTpaHe
TaKOTO POJia UCCIEAOBAHUS HE CUCTEMAaTU3UPOBAHbBI, HE BHIMOJIHEHb HA OCHOBAHUU
COBPEMEHHOW METOJOJOTHH U HE PACKPBIBAIOT CJIOKHBIA XapaKTep B3aUMOCBS3EU C
dbopMHUpOBaHUEM AHTHOKCHIAHTHOMW 3amuThl opranusma (Jlankun B. 3., 2002; [1u-
muHa H. M., Kons U. {., 2003). BeposatHocTs dhopMHUpOBaHUS CUHAPOMA OKHUCIIH-
TEJILHOTO CTpecCa y 3HAYMUTEJIbHOW YacTH JeTei. bellapycu Takke BeauKa B CBS3H C
BO3JICHCTBHEM PaAHAIIMOHHOTO (haKTopa W HU3KUM COICpKaHUEM HEKOTOPBIX MUK-
POHYTPUEHTOB B MouBax (ceneHa, iona) (3aiueB B. A., 2006; Moiiceenok A. T,
2006; Moxoprt E. I'., 2007; Hetidax E/A.;:1998; Zhu Y. G., 2006; Sies H., 1997).
B 3T0i1 cBSI3U mpencTaBisieTcs aKTyalbHBIM MCCIEI0BAaHUE BUTAMHUHHOIO CTaTyca B
pa3IMUHbBIX pernoHax benapycu B COBPEMEHHBIX YCIOBUSX B COUETAHUU C UCIIOJIB30-
BAHUEM COBPEMEHHOW METOAOMIOTMHU. JJIsI BBISIBIICHHS OKUCIUTEIBHOrO CTpecca, a
TaK)K€ BBISICHEHUS BO3MOYKHOCTH KOPPEKIIMA BUTAMUHHOTO JCPUITUTA B CUCTEME 03-
JIOPOBUTENBHBIX MEPONPUITUILY IETEH Mpe- U MyOepTaTHOrO BO3pacTa. ITO SBIISIET-
Csl OJTHOM M3 MPUOPUTETHBIX 3a/1a4 MEJIUIIMHCKONW HAayKH HAIlled CTpaHbl, MOCKOJIbKY
TEXHOJIOTHS OOOTalleHUs MPOIYKTOB MUKPOHYTPUEHTAMM HE TOJIYy4Yusia JTOJHKHOTO
passutusa (I'ycapesua H. B., 2003; Mapaxosckuii 10. X., 2005; Moposkuna T. C.,
Moiiceenok A. I',, 2002; CnupuueB B. b., Illathiok JI. H., [To3uskoBckuii B. M.,
2004).

OBILIAA XAPAKTEPUCTHUKA PABOTbI

CBs3b pa0d0ThI ¢ KPYNIHBIMU HAYYHBIMH IPOrPAMMAMHA M TEMAMHU
Hucceprammonnas pabora BeimosHeHa B 2000-2006 rr. B paMKkax 3ariaHupo-
BanHo HUWP kadenper negumatpun Ne 1 I'pI'MVY «Meauko-nicuxonoruyeckas
peabwinTanus erted, noctpagaBmmx ot apapuu Ha YADC» (rocyaapcTBEeHHBIN pe-
ructpaioHHbiii No 200283) u «OcoOeHHOCTH UMMYHUTETA U JIPYTUX aJanTalluoH-
HBIX PEAaKLUMH Yy JAETEH, MPOXKUBAIOIIMX B YCIOBUAX XPOHUYECKOTO BO3JCHCTBUS



HKOJIOTUYECKH HEONIAronpusTHHIX (akTOpoB» (rocyAapCTBEHHBIM PErUCTPAMOHHBIH
No 19983058).

Leab u 3aga4uu uccjae 0BaHUSA

Ilenb: omeHUTh oKa3arenu ooecnedeHHocTH BuTaMuHaMu A, C, E, B¢ u By, n
OKHUCIHTENIBHOrO cTpecca y nereid 10—14 ner, nmpoxxuparonux B I'poanenckoit u ['o-
MEJILCKOM 00JacTsIX, U pa3padoTarh peKOMEHIAIUU MO0 NPO(UIAKTUKE HAPYIICHUH
BUTAMHHHOTO U aHTUOKCUJJAHTHOT'O CTaTyca.

Jlnst pemieHns HAMEUEHHOM 11eJ1i OBbLITM MOCTABJICHBI CIIEAYIOLIUE 3a/1a9u:

1. N3yunth mokasarenu odecnieueHHoctu Butamunamu C, E, A, Bg, By, y 1e-
teir 10-14 5etr, MOCTOSTHHO MPOXKUBAIOLIMX B CEIbCKUX peruoHax . l'omenbCckoil u
I'poanenckoit obnacreit. JlaTh XapakTepuUCTUKY PETMOHAIBHBIX 0COOCHHOCTEH U 1H-
HAaMUKH BUTAMUHHOI 00€CIIEYEeHHOCTH 3a MOCIEAHUE IECATUIIETHE.

2. OmpenenuTh OCHOBHBIE MMOKA3aTEIN OKHUCIUTEIHLHOTO CTPECCa M aHTHOKCH-
JAHTHOM 3alUThl OpraHu3Ma B IUIa3me Kposu Aeter 10-<14 giet, mpokuBaronmx Ha
Tepputopun ['omenbckoi u ['poHEeHCKOM 00JacTell W yCTaHOBUTH POJIb AHTHOKCH-
JAHTHBIX M PaJuallMOHHOTO (PAaKTOPOB B HAPYIICHUH OKCHIAHTHO-aHTHOKCUIAHT-
HOTO OalaHca.

3. BwIsIBUTH Tpynmbl NOTEHIIMATIBHOTO PUCKA 110, Pa3BUTHIO TUTTOBUTAMUHO30B
A, C, E, Bg u Bj, Ha OCHOBaHUM OLIEHKH COCTOSIHUS 3[I0POBbS JIETEH M BIUSHUS Ha
BUTAaMUHHYIO 00ECIIEUEHHOCTh pallMOHa MUTaHUS, COLUATbHO-OBITOBBIX M pagualiu-
OHHOT'O (PAKTOPOB.

4. Ouenuth 3(PEKTUBHOCTH NPUMEHEHHS] BUTAMHUHHO-MUHEPAIbHBIX KOM-
IJIEKCOB B KOPPEKIIMU BUTAMUHAC(PUIUTHBIX COCTOSHUNA U OKUCIHUTEIBLHOTO CTpecca
y nereit 10—14 nmer, nmpokuBaroiiux B.L'pogHeHckoi u ["'oMeabcKoi 001acTsX.

Hcxoas u3 nmocTaBlIeHHBIX 33/1a4, B KAUECTBE 0ObEKTA UCCIEAOBAHUS CITYKUIH
310 nmeteit B Bo3pacte or 10 mo 14 ner, MOCTOSIHHO MPOKUBAIOIIUX B CEIBCKUX pe-
ruoHax ['pogHeHckori-m I'oMenbekoil 00acTel, y KOTOPBIX C MOMOIIbI0 AHAMHECTH-
YECKOI'0, KIMHUYECKOTO, OHMOXUMHUYECKOTO, (IyOpUMETPUUECKOr0, CIEKTPO(dOTO-
METPUYECKOT0, JIEKTPOMETPUUYECKOr0, pATUOMMMYHHOTO U CTAaTUCTHYECKOTO METO-
J0B ObLT M3YyHEH KIMHUYECKHUI, BUTAMUHHBIA U OKCHJIaHTHO-aHTUOKCUIAHTHBIN CTa-
Tyc. BbIOOp. maHHOW BO3pacTHOW TPyMIbl OOYCIOBIEH aKTyaJIbHOCTHIO MPOOJIEMBI
oOecreueHust 9CCEHIIMAIbHBIMA BUTAMUHAMU JIETEH B MEPUOJ CTAHOBJICHHS KU3HEH-
HO BKHBIX (DYHKIIUN OpraHU3MA.

OcCHOBHBIE MOJI0KEHH S TUCCEPTANNM, BBIHOCUMbIE HA 3AIUTY
1. V nereit mpe- u myOepTaTHOTO BO3pacTa MMEET MECTO TOJMBHTAMUHHAsS
HEJI0OCTaTOYHOCTh, HanbOoJIee BEIPAKCHHAS B BECCHHHUU MEPHOJ B OTHOIIECHUU BHTA-
MuHOB C u Bg (I'pognenckas o6iacte) u ButamuHoB C, Bg u E, BHE 3aBUCUMOCTH OT
ce3oHa (['omenbckas 001acTh). 3a JECATUIICTHUM MEPUOJ] TMHAMUYECKOr0 HaOto/1e-
Hus B ['oMenbckoil 0061acTH OTMEUEHO YBEIWYEHUE YacTOThl runoButamuHo3a C Ha
543 % uE —mna27,5 %.



2. YV nereii B Bo3pacte 10—14 net, nmpoxkuBaromux B I'omenbcekoit u ['pogHeH-
CKOM 00JacTsX, HAOJII0AaeTCsl HAPYIIEHHE OKCUJIAHTHO-AaHTHOKCHIAHTHOTO OaiaHca,
MMEIOIIEeE XapaKTEepHble OMOXMMUYECKHUE MPU3HAKK OKUCIUTENIBHOIO CTpecca, pas-
BUTHE KOTOPOTO 3aBUCHUT OT OOECIEUEHHOCTH AHTHUOKCUJIAHTHOW TPYIIOW BUTaAMU-
HOB, CEJICHOM U BO3JICHCTBUS PaAHaIlMOHHOTO (pakTopa.

3. Hapymienne cocrosinus 310poBbs nereir 10-14 netr compoBokmaercs CHH-
KEHUEM 00€eCleYEeHHOCTH BUTAMUHAMU U JAMCOATaHCOM OKCHIAHTHO-aHTHOKCUAAHT-
HOT'O PaBHOBECHS, BRIPAYKAIOIIETOCS B Pa3BUTUN OKUCIUTEIBHOIO CTPECCa.

4. JleyeOHO-TIpOPHIIAKTHUECKUE MEPOIPUATHSI, IPOBOAUMBIE B OpraHU30BAH-
HBIX KOJUIEKTHBAX JETEH, JOJKHBI BKJIIOYATh KOPPEKIMI0O BUTAMUHHON OOEcIeueH-
HOCTH MOCPEJCTBOM Ha3HAUYEHUS! BATAMUHHO-MHHEPAIbHBIX KOMIIJIEKCOB ITPOI0IIKU-
TEJTHLHOCTBIO HE MEHEee 2-X MECSIEB ¢ y4eToM (haKTOPOB pUCKA Pa3BUTHsI M'MIIOBUTA-
MHHO30B U OKHUCIUTEIBLHOIO CTpecca.

JIMYHBIA BKJIAJ COUCKATEJISE

PaboTta BrimonHeHa Ha 6asze kadenpsl neauatpuu Ne 1 T'pomaHeHckoro rocy-
JAPCTBEHHOTO MEJIUIIMHCKOTO YHUBEPCUTETA. ABTOP CAMOCTOSATEIBHO IJIAaHUPOBAI
KJIIMHAYECKHUE U JabopaTOpHbIE UCCIIEI0BAHUS, IPOBOINI CTATUCTHYECKYIO 00paboT-
Ky JIaHHBIX, TEOpETUUYECKOoe 0000IIeHnEe pe3yabTaToB U odopmiisi padoty. Kinnu-
yecKasi 4acTh padoThl, 3a00p OMOJIOrMYECKOr0' MaTepraia, BHIKOMMPOBKA JAHHBIX U3
MEUITMHCKON JTOKYMEHTAINH, Pa3paboTka ‘COeIuaibHbIX aHKET, MPOBEACHUE aHKe-
TUPOBAHUS CEMEH U KOPPEKIIMK BUTAMUHHOW O0ECIIEYEHHOCTH BBITIOJIHEHBI aBTOPOM
camocrositenbHo. Onpenenenue nokasareneid C-, Bg- u Bi,-BuTaMunHOM 0becnieyeH-
HOCTH, CEJICHa U OKUCIUTEIBHOTO /CTPECCca BHITIOIHEHO B JJA00OpaTOPUU BUTAMUHOB U
koepmentoB Uncturyra Ouoxumuun HAH benapycu (B Hactosmiee Bpems «HIIL]
«HMuactutyt apmakonorun.u omoxumuun HAH benapycu»). UccnenoBanue mokasa-
tenel A- u E-ButaMuHHON 00€CTICYEHHOCTH, aHTHOKCHUIAHTHOTO, JIUTIONIEPEKHUCHOTO
¥ MMMYHOJIOTHUECKOFO cTaryca BbInosHeHbI B JlabopaTtopun [ITHUIT YO «I'pI'MVY».
VYyactue Apyrux Jull B'HEKOTOPBIX pa3jiesiax BBIMOJHEHHOU pabOThl OTPaKEHO B CO-
BMECTHBIX IMyOIUKAIUsX.

Anpobanusi pe3yJbTaTOB JUCCEPTANUU

Pe3ysibTaThl UCCIEA0BaHUSA U OCHOBHBIE MOJIOKEHUS AUCCEPTALMU J10JI0KEHbI
¥ OOCYXKIeHbI: Ha UTOTOBBIX 3acefanusx kKadenp neguatpun Ne 1 u Ne 2 I'pI’MYVY u
obuiecTBa neanaTpoB ['pogrerckoit oomactu (2000-2006 rr.), Ha VIII u X Mexmy-
HApOAHON HAay4YHO-NPAKTUYECKON KoHpepeHuun «OTaaneHHbie nocueactsus YepHo-
ObUTbCKOM KaTacTpodsly (Munck, 2000, 2002), na XI, XII u XIII MexayHapoaHoit
HAyYHO-TIPAKTUYECKON KOH(MEpeHIMNn «IKOJOTUs YeIOBEeKa B MOCTYEPHOOBLIHLCKUIMA
nepuoay (Munck, 2003, 2004, 2005), na Il MexyHapoJHOM KOHIpecce BajeoJIOroB
(Cankt-IlerepOypr, 2000), va VII che3ne axymepoB-THHEKOJIOTOB U HEOHATOJIOTOB
Pb (I'pomno, 2002), ma MexayHapoaHOW HAYyYHO-TIPAKTUYECKON KOH(PEPEHIINH
«Ikonoro-npodunakTudecKue npooiemsl 310poBbs HaceneHus» (I'poano, 2002), Ha
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MexayHaponHOW Hay4YHO-TIPAKTUYECKON KOH(pepeHIMHu «310pOBbhE YEOBEKA: KO-
JIOTUYECKHUE, MEIUIIMHCKUE M menarornyeckue acnexkted» (Buredck, 2003), na V
che3zie reMarosoroB u Tpancdysuosoros Pb (Munck, 2003), na XVII cbe3ne neau-
atpoB [lonsmm (beiarom, 2003), na III kourpecce Ilonbckoro oodmiecTBa racTposH-
tepororun u nurtaHus gaered (Kpaxos, 2004), ma PecmyOmukaHCKoil HaydHO-
MpaKTHUECKON KoH(pepeHIH « AKTyanbHble TpodieMbl Mmeaununb (I'omens, 2005),
Ha XVI EBponetickom konrpecce ummynosioros (Ilapux, 2006), na V MexayHapoi-
HO Hay4YHO-TIPaKTUYECKOM KOH(pepeHINH «/HHOBAaIMOHHBIE TEXHOJIOTMU B IPOU3-
BO/JICTBE MUIIEBBIX NPOyKTOB» (MuHCck, 2006).

Ony01MKOBAHHOCTH Pe3yJIbTaTOB

[To maTepuanam nuccepranuu onyoaukoBano 31 nmedatHas paboTa, B TOM YHC-
ne 21 cratesa o0beMoM 6,43 aBTOpcKkux jucTa (6 cTtaTe B )KypHanax, 15 crareil B pe-
IEH3UPYyEeMbIX cOOpHUKaxX), 10 TE3UCOB U TOKIJIAI0B HAYYHBIX ChE3/10B, KOH(EPEHIIHIA
U CUMIIO3UYMOB, 00beMoM 0,67 aBTopckux jucTa. B n3nanusx, BkirodeHHbIX B «lle-
pedeHb Hay4yHBIX u3nanuii PecyOnuku benapych s OnmyONIMKOBaHUS PE3YJIHTATOB
JMCCEPTAIIMOHHBIX HCCIIeIOBAaHUY, omyOiukoBansl 13 pabot (13 HUX § cTaTeil) 00b-
emMoM 4,62 aBTopckux smcra. OO 00beM OmyOIMKOBAHHBIX MaTEpUAJIOB COCTa-
B 7,1 aBTOpPCKUX JIMCTa, U3 KOTOphIX 1,54 nucta B €AMHOIUYHOM aBTOpCTBE (5 CTa-
teit u 3 Te3ucon). [1o Teme nuccepranuu pazpaboTaHo 6 palMOHAIN3ATOPCKUX MPE/I-
JIOKEHUH, Pe3yNbTaThl WCCIENOBAaHUS BHEAPEHBI ‘B PaldOTy JieueOHO-TIPODUIAKTH-
YECKUX YUPEKJIeHUM (4 akTa BHEIAPECHHUSL).

CtpykTypa H 00b€M AuccepTaAlMU

Juccepraius HanmucaHa Ha pyccKoM si3bike. COCTOMT U3 BBEACHHMSI, O0IIeH Xa-
paKTepucTUKH paboThl, 0030pa JUTEPATyphl, MATEPUATIOB U METOJOB MCCIIEIOBAHMS,
4 rnaB COOCTBEHHBIX MCCJICHOBAHMI, 3aKIIIOUEHUS, CIIMCKA UCTOJIb30BaHHBIX MUCTOY-
HUKOB, CIIUCKA MyOJuKallli aBTopa 1 npuioxkenuil. J(uccepranusa uznoxena Ha 132
CTpaHUIle MaITMHONUCHOTO TekcTa (80 cTpaHul] OcHOBHOrO Tekcta). Pabora wiuito-
cTpupoBaHa 28 rabiunamu, 13 pucyHkamu, umeeT 4 npuioxkeHusi. CUCOK UCIOb-
30BaHHBIX UCTOUYHUKOB COJIEPKUT 244 paboThl, U3 KOTOphIX 174 — aBTOpOB U3 bena-
pycu u ctpad CHI' u 70 — MHOCTpaHHBIX aBTOPOB.



OCHOBHOE COIEPKXAHHUE

MatepuaJj ¥ MeTObI UCCJIeI0BAHUS

B nepuon ¢ 2001 o 2005 roxg HamMu OBLIO BBIOJHEHO UCCIEAOBAHUE MTOKA3a-
tenei obecneuenHoctn ButamuHamu A, C, E, Bg u By, y 310 nereir B Bo3pacte
10-14 net, MOCTOSHHO MPOKUBAIOIIUX B CEJIbCKUX perruoHax ['ponHeHckol o6iactu
(126 genosek) u ['omenbckoit obmactu (184 pedenka, u3 HUX 54 yenoBeka — B.pe-
FMOHAX C IUIOTHOCTBIO PajMOAKTHBHOIO 3arpsi3HEHMs MmouBbl cBbime 15 Ku/km mo
137CS). JI7Is olleHKM TMHAMUKNA BHTAMHUHHON OOCCIICUCHHOCTH B TEUCHHUC JCCATHIIC-
THS Mbl HCIIOJIB30BAJIM PE3yJbTaThl COOCTBEHHBIX MCCIIEIOBAHUIM BUTAMUHHOI'O CTa-
tyca 137 nereit 10—14 net (I'poanenckas obmacte — 82 pebenka, llomenbekas, 00-
JacTh — 55 nereil), BHIMOJHEHHBIC aHAJIOTUYHBIMA METOJIMKAMU B OCCHHHM IIEPHO/T
c 1993 r. mo 1996 r. [7, 22, 23]. VccnenoBanue mMpoOBOIMINA B IIKOJIAX 000UX PErro-
HOB M peaOuUINTAIlMOHHO-037J0POBUTENHFHOM IIeHTpe. B ocHOBY. oTGOpa nmereit Obu1
MOJIOKEH MPUHLIMII MHOTOLEHTPOBOIO PaHIOMH3WPOBAHHOrQ McclienoBaHus. ['pymn-
bl OBLJIM COTIOCTABUMBI 10 TTOJIOBOMY M BO3pacTHOMY ¢OcTaBy. Ha'MoMeHT ob6ciieso-
BaHUS JIETH HE UMEJIM OCTPHIX U OOOCTPEHUsI XpOHUUYECKUX 3abosieBanuil. Knnnuye-
CKOe 00cIeIoBaHie BKJIIOYANIO aHATIU3 METUIIMHCKOM fokymenTammu (hopma Ne 026/y
«UunuBuayanpHas kapta pedenka», dopma Ne.030/y. «Kapra aucmancepHoro Ha-
OMI0IEHUS»), aHTPOMIOMETPHUIO U OLIEHKY IOJIOBOT'O Pa3BUTHUS MO CTaHAAPTHBIM Me-
TOJAUKAaM C MOMOIIBIO HeHTUIbHbIX Ta0mul (JlsumkoB C. A., 2000), ocMoTp neauart-
poM, OOIIMI aHATIM3 KPOBH U MOYH, YPOBEHb UMMYHOTJI00Yy1MHOB G, A 1 M B cbIBO-
pPOTKE KPOBH METOJOM paguaibHON MMMyHOIAU(Y3un no MaHUYMHM U HCCIIe0Ba-
HHE YPOBHS HHKOPIIOPUPOBAHHO# PAIHOAKTHBHOCTH 110 ' CS HA CUCTUHKE PaIHOAK-
TUBHOTO U3JIy4eHUs dyenoBeka «Specoly (Anonus).

JI1s1 OIICHKH THIIEBOrO PalliOHA M COIMAIBHO-OBITOBBIX OCOOEHHOCTEH OBLIO
MPOBEJICHO aHKETUpOBaHUE 196 cemel, MpokuBamIMX B ['oMmenbckol o00macTu
u 45 cemeit B ['pogHeHCKO# 001acTH. AHKETa 3aMOJHSIACH POJUTEISIMUA 00CIIeTye-
MbIX feted. OHa cofepikaia BOMPOCHl O KHIMITHO-OBITOBBIX YCIOBHSIX, MaTepUalib-
HOM TOJIOKEHUH, UCTOUYHUKE U KOJIUYECTBE OCHOBHBIX MPOJAYKTOB MUTAHUS, IPUEME
BUTAMUHOB, OCOOGHHOCTSIX MPUTOTOBICHUS MTUIIIH.

O6ecneueHHOCTh BoiopacTBOpUMbIMU BUTamuHamu C, Bg, B1, onpenensinu no
YPOBHIO TOIIIAKOBOW YaCOBOM AKCKpEIUHU C MOUOH: ackopOmHOBOUM KuciaoThl (ACK)
METOI0M KOJIOPUMETPHUH C UCIOIb30BaHueM 2.4-nuautpodenunruapazuna (Coko-
nosckuil B. B., 1974; pedepentnsie Bennunnbl Hopmbl 0,2—1,4 Mr/4), METHIMaIOHO-
Bor kuciotel (MMK) — cybOcTtpara Bi,-3aBucHMOro ¢gepmMeHTa METHUIMATOHUII-
KoA-myta3bl, MmeTooM criektpodorometpun (Cuerupena JI. B., 1972; pedepentHbie
BEJIMYMHBI HOpMBbI — MeHee 0,4 MI/4) 1 OCHOBHOTO MPOJyKTa MeTadosiu3Ma MUpu-
JNOKCMHA — 4-nupuaokcuioBoid kucnotsl (4-11K) metonom cniekrpodiayopumeTpun
o Xaddy u Ilepnuseiiry, 1966 (pedepentusie Benmunnb HopMbl 0,06-0,15 mr/4).

AHTHOKCUJIAHTHBIW CTaTyC MCCIIEIOBAIIA IIyTEM OIPEAECIEHUS B IJIa3M€ KPOBU
ypoBHs ButamuHa E (pedepentHbie BennunHbl HOpMbI 15,0—27,0 MKMOIB/1), BUTa-
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muHa A (pedepentrbie Benmuunbl 1,0-2,5 Mkmomn/n) u kobepmenta Qo (Qo) (pe-
dbepenTtHbie BenuurHbl HOPMBI 0,4—1,0 MKMOJIB/TT) CHIEKTPODITyOPUMETPUUECKUM Me-
tonom (Taylor S. L., 1976), uepynomiasmuna (L{I1) (pedhepeHTHBIC BETUYHMHBI HOPMBI
3,8-5,0 r/n) u tpancheppuna (TD) (pedhepenTHbIC BeTMUUHBI HOPMBI 2,2-3,7 T/7)
METOJIOM pPaKeTHOTO MMMYyHO3JIekTpodope3a mo Laurell. Jlyns omenku HapymieHUid
He(DEepMEHTATUBHOW AHTHOKCUIAHTHOW CHCTEMBI 3alllMThl WCIOJIB30BaH HWHIEKC
HIT/T® (mopma < 1,0) (Komapues B. H., 2000). YpoBens cenena (Se) onpeaensics
BBICOKOCTICITU()UUHBIM METOJIOM DJICKTPOMETPUYECKON aTOMHOW a0CcOpOIMOHHOM
cniekrpodoTomeTpum (Jacobson B., Lockitch G., 1998) na npu6ope Perkin-Elner.600
(pedepenTHbie BenmnunHbl HOpMBI 80—120 MKr/1T).

JI71s1 OLIEHKH pa3BUTHUSI OKUCIUTEIBHOTO CTpecca y oOcieayeMbiX. IeTei BIiep-
Bbie B benapycu Hamu ObUT BBENIEH HOBBIM MHTETPAIbHBINA MOKAa3aTeIb — CymMMap-
HBIN MOKa3aTeb HAKOIJICHUS MPOAYKTOB okuchuTenbHoro crpecea (CIIOC) B mias-
M€ KpOBH, OTpaXKaroluii MHTCHCUBHOCTh CBOOOIHOPATUKAIBHBIX PEAKIINA OpTraHu3-
ma (Verde V., 1998). Ha onHo mccnenoBanue HeoOXxoauMo 50 MK miia3Mbel. Merton
OCHOBAaH Ha WCIIOJIb30BAaHUM B KaueCTBE AJIEKTPOHOAKIIEMTOPHOTO CyOCTpara
4-amunHo-N,N-aumeTin-p-heHuaeHanaMmuHa U ONpeAeICHUH €ro OKpaiieHHo (op-
MBI crieKTpodoToMeTpueil mpu JiuHe BoHBI 505 HM (pedepeHTHast BeIrMYrHa HOP-
Mbl — 444,0 + 48,0 en/mi). NHTEHCUBHOCTh MPOUECCOB MEPEKUCHOTO OKUCICHUS
munuaoB (ITOJI) onpenensii mo ypoBHIO queHOBBIX KoHBIOTaTOB (/IK) (pedepent-
Has BenmurHA HOpMBI < 1,56 en/mn) u ocuoBanuii Iludda (OIL) (pedepentras Be-
muuyrHa HopMbl < 150,0 en/mit) B mia3me KPOBH CIIEKTPOHOTOMETPUUECKUM METOIOM
(Koctiok B. A., 1984; Fletcher B. L., 1973).

C 1enplo OLIEHKH BIUSHUS MPOPUIAKTUYECKON BUTAMUHMU3AIMU HA BUTAMMH-
HBIM CTAaTyC JETEH C MOMOIIbI0 TBOHHOTO TUIae00-KOHTPOIUPYEMOTO METO/Ia B Te-
yeHue | u 2 mMecseB ObuTa IIPOBeIeHAa KOPPEKIUs BUTAMUHHON HEIOCTATOYHOCTH U
OKHUCJIMTEIIBHOTO CTpecca ¢ HMCIOJIb30BAaHUEM BUTAMHUHHO-MUHEPAIBHBIX KOMILICK-
COB, B COCTaB KOTOPBIX. BXOAWMIIM HCCIEAYEMble BUTAMHUHBI B J103¢ DKBHBAJICHTHOU
(bu3noNOornYecKo MOTPeOHOCTH MO BO3pacTy. 166 neTeil moiaydyaau celeHcoaepKa-
it (20 Mxr) KOMIUTEKC «Butyc-M» co cOalaHCUpOBaHHBIM COJEpPKaHUEM BUTAMU-
HOB M MUHEPAJIOB:. 21 pebeHoK momyyan KoMiuieke 0e3 cenena «JlyoBur» c pasnene-
HUEM B JIpaKe BUTAMUHOB 1 MUHEPAJIOB.

CTatucTUyuecKuii aHau3 pe3yIbTaTOB MCCIIECIOBAHUS MTPOBOJUIN C TTOMOIIBIO
makera Statistica 6.0.

PE3YJIBTATDBI HCCIIEJOBAHUA

XapakTepucTHKa MOKa3aTesieil BATAMUHHOI 00eClIe4eHHOCTH
ITpu o6cnenoBanuu aereit B nmepuoj ¢ 2002 mo 2005 roasl yCTaHOBIICHO, YTO
obecneuennocTh ux ButamuHamu A, C, E, B¢ u By, B I'ponnenckoit u ['omenbckoit
00J1aCTH 3HAYUTENIBHO pazinyanack (Tabmuna 1).



Tabmuua 1 — [lokazaTenu BUTaMHUHHOM oOecnieueHHocTH nerei 10-14 ner, npoxu-
Baroux B ['poanenckoi u 'omensckoit oomactsax (Mzm)

ToKasaTeis I'pogHeHCKast 00J1acTh I'omensckasa 061acTh
Becna, n=57 Ocenb, N=69 Becna, n=93 Ocenb, N=91
ACK, mr/u 0,07+0,01 0,49+0,02 0,10+0,01* 0,13+0,01***
Yacrora aepunnra ,% 99,3°° 18,8°° 87,0 86,6
4-TIK, mr/ua 0,023+0,002 0,073+0,004 | 0,042+0,004*** | 0,041+0,003***
Yacrora nedunura, % 89,4°° 39,0°° 79,6 76,5
MMK, mr/4 0,19+0,01 0,080,007 0,37+0,02*** 0,2910,01***
Yacrora nedunura ,% 4.3 - 42 ,8° 20,5°
Buramun E, MkMons/n 20,17+0,37 27,66%0,72 14,2140,17*** 14,62+0,30***
Yacrota nedunura, % 18,5 - 57,1 62,8
Buramusa A, MKMOJIB/TT 1,95+0,03 2,03+0,04 1,19+0,01*** 1,28+0,03***
Yacrora aedunura ,% - - 14,3 11,1

[Tpumeuanue — 1 — * p < 0,05 — npu cpaBHEHUH ¢ TIOKa3aTeIsIMH y AeTeil I poaHeHCKOi 001acTH;
2 — *** p <(,001 — npu cpaBHEHUH C TTOKA3aTEIIMH y AeTel [ pOTHEHCKO# 001acTH;
3 -—"°" p < 0,01 — ce30HHBIE pA3INYHS;
4 —*°p<0,001 — ce30HHBIE PA3INYUSL.

et I'poiHEHCKOTO peruoHa XapakTepU30BaJIKMCh 3HAUYUTEIbHBIMU CE30HHBI-
MU KoJIeOaHUsIMU ITOoKa3arteiie o0ecneuenHocty ButamMmuaamu C u Bg. BecHoil xomnu-
yecTBO JuIl ¢ ypoBHeM dkckpernr ACK ¢ modoit Hike 0,1 Mr/4, 4TO COOTBETCTBYET
riryookomy aeduruty (Bpxecunckas O. A., 2005; Konenmosa B. M., 1996), cocra-
BuJio 73,9 %. Y nereit ['oMenbCcKOro pernoHa BhISIBIICH PACTIPOCTPAHCHHBIN Je(DUITAT
ACK (3kckpenust Huxke ,1 mr/d quarsoctupoBana y 62,2 % nereil), a Takxe BUTa-
MuHa Bg u E, BHE 3aBUCHMOCTH-OT CE€30HA, YTO CBUJETEILCTBOBAIO O OoJiee riry0o-
KUX HapyIIEHUSIX 0OMEHa 3TUX BUTAMUHOB.

HaunGonee yacto BcTpeyancsi couetanHbiil qeunut BuTaMuHOB Bg u C — y
54,35 % u ButamuHoB C, Bg u E — y 19,56 % nereii, BHE 3aBUCUMOCTH OT PErMoHa
MpOKUBaHUs U ce30Ha. B.Bo3pactHol kareropuun 10-11 ner yame, yem B 12-14 ner
HaOmoanach HemoerarodyHocth BUTamMuHoB E (p < 0,001), A (p < 0,01) u By
(p < 0,02), pexe nepumur ACK (p < 0,05) u Buramuna Bg (p < 0,05) 6e3 cratuctu-
YECKHU 3HAYMMOTO Pa3INdusl B 00J1aCTsIX.

HccnemoBanre TMHAMUKY BUTAMUHHOM OOECIIEYEHHOCTH B OCEHHUM TEPHOJ C
1996 roma mo 2005 rox y aereit, mpoxuBaromux B I poJJTHEHCKOM peruoHe, MOKa3aio
yMeHbllleHne ciaydaeB A-, E- u Bi,- u C-BurtamunHON HenoctatoyHOCcTH Ha 14,3 %
(p<0,02), 35,7 % (p <0,02), 22,2 % (p <0,02) u 16,9 % (p < 0,05) cOOTBETCTBEHHO,
YTO; BEPOSITHO, CBA3AHO C YJIYUYIIEHUEM 3KOHOMUYECKOW CUTYalluu U, KaK CJIE/ICTBUE,
kauecTBa nuTaHus. B ['omensckoit obmactu ¢ 1993 mo 2002 roa KOJIMYECTBO JIETEH C
neduruTom BUTaMruHa Bg 1 A mpakTHUeCKU HE U3MEHWIOCh. OTMEUEHO YBEIIMUCHHE
yacToThl TunoButamuto3a C Ha 54,3 % (p < 0,001) u E na 27,5 % (p < 0,05) uto ro-
BOPHUT O ITYOOKHX HApYyIICHUSX B CUCTEME aHTUOKCUAAHTHOM 3alUThI OpraHu3Ma u
o0yciaBIrBaeT HEOOXOIUMOCTD YIIIYOJICHHOTO N3YUYCHUS TIPUYMH X Pa3BUTHS.



XapakTepucTuKa nNokasarejgei OKCUJIAHTHOIO
U AHTHOKCHJIAHTHOI'O CTaTyca
[Ipu U3ydyeHUn OKCHIAHTHOT'O CTaTyca IJIa3Mbl KPOBU JIETEU, POKUBAOLINX B
['ponrenHckoit ob6iactu u ["'omMenbckoil 001aCTH ¢ YPOBHEM PaTMOaKTUBHOTO 3arpsi3-
HEHMSI TIO4BBI 10 ' CS Gomee 15 Ku/km®, yCTAHOBICHO yBEIHUCHHE MOKa3aTeneil
OKHUCJIMTEIIBHOTO cTpecca B 000ux pernoHax (tabnuma 2). OHAKO CTENEeHb €T0 BBI-
PaXXEHHOCTHU OKa3aJ1ach BBILIE Y JeTeH U3 [ OMEIBCKOro peruoHa.

Tabmuma 2 — IlokazaTenu OKCHMAAHTHOTO M AHTHOKCHIAHTHOI'O CTaTyca  THIa3MbI
KpoBH y aeteit ['poaHenckoit u I'oMmenbcekoit obacTu B BECEHHHM nieproa, Mtm

TokasaTest, e, H3vep ['omenbckas o6macTh I'ponnenckas 061acTh P
> ‘ (n=54) (n=58)
CIIOC (en/mui) 837,25+18,35 717,69+17,88 <0,001
JK (en/mm) 7,23+0,27 3,22+0,14 <0,001
OUI (en/mm) 244,66+3,49 184,85+5,92 <0,001
QlO (MKMOHB/JI) 0,74+0,01 0,81+0,01 <0,01
LT (r/m) 4,29+1,23 3,50+1,99 —
T (r/m) 2,51+0,06 3,2140,13 <0,001
WNunexe HIT/TO 1,71+0,14 1,09+0,08 <0,001

C momor1ib0 MHOTO(DAKTOPHOTO TUCIIEPCHOHHOTO aHAM3a YCTAHOBIICHA 3aBH-
cumocTh conepxkanust CIIOC mma3mbl KpoBw.y jaeteil u3 ['omenbckoi 00gacTu ot
YPOBHSI HHKOPIIOPHPOBAHHON pammoakTuBHOCTH 1mo ' Cs (F = 33,01, p < 0,0001),
YTO yKa3bIBaeT Ha 3HAYMMBbIA BKJIQA PaguanuoHHOTO ¢akTopa B pa3BUTHE OKHUCIIH-
TeNbHOro cTpecca. JleTu, MpoXKUBAIOIIUE B B0HE «KECTKOT0» PaJUAIMOHHOTO KOH-
Tposist ['oMenbckoi 001acTH, B cpaBHEHUU ¢ J1eThMU U3 ['pogHeHckoi obnactu, xa-
PaKTEepU30BAIMCH 00JiIee HU3KMM YPOBHEM IMOKa3aTeIe aHTHOKCUIAHTHOMN 3allUThHI B
I1a3Me KpoOBH, B YaCTHOCTH, KOHIIeHTparuu ButamuHa E (14,30 = 0,47 MKMOIB/1 1
20,17 £ 0,37 mxmomk/1, coorBercTBeHHO, p < 0,001) m A (1,19 + 0,01 MKkMoJIB/1T H
1,96 £+ 0,03 mxmoms/1, . p< 0,001). MeTtogom panroBoit koppemnsnuu mo ConupMeHy
BbIsIBJIEHA oTpuuarenbHas cBs3b ypoBHs CIIOC miia3mel KpoBU AeTeil 000UX peruo-
HOB C KOHLECHTpAIWel OCHOBHBIX aHTHMOKCHJIAHTHBIX BuTamuHOB E, A (r = -0,727,
<0,000L mr="-0,827, p<0,0001, coorBerctBenno) u ACK (r =-0,728, p <0,0001).
Copepxanue kopepmenTa Qo B mia3me KpoBu jereit u3 ['omenbckoil obsactu Obuia
JIOCTOBEPHO HUXE, 4eM y JeTei u3 ['pogHeHckoro pervona (tadnuna 2). YuutsiBas
JAHHBIC UCCIICIOBAHUN O HAIMYUU TIPSMOU 3aBUCUMOCTH YPOBHS O€JIKOB OCTpOi (a-
3bI BOCIIAJICHUSI OT HAKOIUJIEHUS MPOAYKTOB OKUCIUTENbHOTO cTpecca [1, 30] B mias-
Me KpoBu aereid Obu1 onpeneneH uHueke LI/ T®. On oka3zaincs BbIlIe HOPMaJIbHBIX
3HaYCHUN B 000MX peruoHax, oJHaKo, y AeTed ['oMenbcKkoro perunoHa ObLI CYIIECT-
BEHHO BbIIlIe HOPMBI U cocTaBwi 1,71 = 0,14 (p < 0,001), yTo CBUAETEIHLCTBOBAJIO O
HETaTUBHBIX U3MEHEHUSX aHTUOKCHAAHTHOM cuctembl. Ha yuactue Hu3koil obecrme-
YEHHOCTU AHTHUOKCHUJIAHTHBIMM BUTAMHUHAMH B Pa3BUTHUU OKHUCIUTEIBHOTO CTpecca
yKka3biBaeT 3aBucuMocTh mnokazarenss CIIOC B mima3me KpoBHM OT CE€30Ha Troja
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(F = 161,06, p < 0,001): y nereii ['poaHEHCKOrO pernoHa MpHu yaydIIeHHH o0ecIe-
yeHHocTH BuTaMuHamu C u E oTmedyeHa Hopmanu3zaius 3Toro nokaszarens (717,69 +
17,88 en/mi BecHout u 185,78 + 6,79 en/mn ocenbto, p < 0,001), B ToXke BpeMs y je-
Tel ['OMeNbCKOTO pernoHa, y KOTOPhIX HE ObLIO BBISIBIIEHO CE30HHOW 3aBUCUMOCTH
obecrieuennocT YTUMHU BuTamuHamu, CITIOC npaktudecku He usmenwmics (837,25 +
18,35 en/mn Becuoit u 807,85 + 37,25 en/mi ocensto, p > 0,05).

C wenblo BBISICHEHUS IPUYMH BO3ZHUKHOBEHUSI OKHUCIIUTEIIBHOTO CTpecca Y. Je-
TeH, MPOXKUBAIOUIUX Ha TeppuTOopuH ['pogHEeHCKON 00s1acTH, MPOBEICHO H3Yy4YCHHUE
CEJICHEeMUH, BaKHEUIIIEr0o KOMIIOHEHTa ()epPMEHTATHUBHOIO 3BEHA aHTHOKCHIAHTHOM
3amuThl. KoHIleHTpaius Se B miia3Me KpoBH ObliIa HIDKE MPUHSATHIX BEJIMYUH CYOOTI-
TuManbHON obecnieueHHOCTH (80—100 MKI/iT), 4TO yKa3bIBaeT HA PACHPOCTPAHCHHBIN
neUIUT FTOTO MUKpodJieMeHTa (Tabmuia 3).

Ta6nuna 3 — [lokazarenu cenenemuu y nereit ['poaHeHCKoM 001acTH

KonTunrenr n Conepxanue Se, MKr/i Jost i ¢ ypoBHEM Se
neren M+m [Ipenen konebanmit Menee 50 Mmxr/i, %
JleBouKu 44 54,17+1,74* 35,00-73,30 38,64
Masnpuukn 19 48,74+2,00* 35,30-65,00 52,63
Bcero 63 52,53+1,39 35,30-98,30 42,86

[Tpumeuanue — * p < 0,05.

Koppensuuonnsiii ananus ypoasi S€ u CIIOC BbIsSBUI UMb TEHIACHITUIO 3a-
sBucumoctH (r = -0,257, p < 0,069), 410 MO3BOIMIIO C/C/IaTh 3aKIOYCHUE O TOM, YTO
IIyOMHa Pa3BUTHSI OKHCIHUTEIBHOITO CTpecca y OOCJIeOBAaHHBIX JETed B OOJIbIIEH
Mepe 3aBHCeNa OT HEJOCTATOYHOCTH MPUPOTHBIX aHTHOKCHIAHTOB (BUTAaMUHOB A, C,
E), yem ot medurmura cenena. OgHako HEAOCTATOK S€ CO3/JaeT HeOIarompHusITHBINA
GboH 1 HapylIeHUsS OKCHJIAHTHO-aHTHOKCUIAHTHOIO PABHOBECHUSI, MPUBOISAIINN K
TOPMOHAJIBHOMY JUCOANIAHCY W BTOPUYHOMY HMMMYHOJCHUIIUTHOMY COCTOSHUIO
(Moxopt E. T'., 2007; Tytenssu B. A. u ap., 2002).

OueHKka OCHOBHBIX (haKTOPOB,
BJMSIONAX HA BUATAMHHHYI0 00€CIIeYeHHOCTh

AHanu3 pe3yabTaTOB aHKETUPOBAHUSI B CEMbAX OOCIEIyeMbIX JE€Te U Mulle-
BOI'O palliOHa B IIKOJBHBIX CTOJOBBIX CBUJIETEIHCTBOBAJI 00 MICHTUYHOCTH XapaK-
Tepa MUTAHUS JleTed B 00OMX PEruoHax M XapaKTEepU30BaJICS HEIOBBIITOJHEHUEM
HOpPMBI 110 oBomaMm Ha 42 %, ¢dpykram — Ha 43 %, peioe — Ha 50 %, Mscy — Ha
51 %, MonouHbIM mpoaykTaM — Ha 25 % ¥ U30BITOYHOM TOTPEOJICHUH KPYII, Kap-
Todensi, MydHBbIX H3JEIHA U KOHCEPBUPOBAHHBIX MPOJYKTOB, YTO MOJITBEPIKIACTCS
mutepatypasiMu nanHbiMu (bamykoa H. JI., 2003; Kenposa U. ., 2006; JlaBuH-
ckuit X. X., 1997).

CBs13b BUTAMHHHOTO CTaTyca C XapaKTepOM IMHUTAHUS U COIUATHLHO-OBITOBBIMA
YCIIOBUSIMH HCCIIEIOBAJIM MeTojaMu HemapameTtpuueckor cratuctuku (Kruskal-
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Wallis, Median Test) u koppensiimonHoro ananusa no CnupmeHy. Y CTaHOBJIEHO, YTO
obecrieueHHOCTh ACK Obli1a I0CTOBEpHO CBs3aHA CO CIIOCOOOM MPUTOTOBJICHUS MH-
i (Tepmuueckas oopadotka) (r = -0,48; p < 0,01). Ceeimie 75 % nereit ¢ neduiu-
tom BuTamuHa C B cpeHeM 3a MecsI] moTpeOsum Menee 2 kr gppykroB (H = 5,818;
p = 0,049), yalie KCIONB30BAIN B MUY KOHCEPBHpOBaHHBIE oBouw (y° = 7,291;
p = 0,026), pexe cBexue, BbIPAIICHHbIE B COOCTBEHHOM XO3SICTBE (XZ = 4,132;
p = 0,042) u He moTpeGsTH ocTpyro mHILy (XpeH, mepew) (x° = 6,151; p = 0,046).
B cembsx neteit ¢ Bio-BUTaMUHHBIM 1€(DUIIUTOM MPEANOYUTATIN MOTPEOISITH MIICHBIE
POLYKTH COOCTBEHHOTO MPOM3BOACTBA B KOHCEPBHpOBAaHHOM (y° .= “7,181;
p = 0,024) u xormuernom (H = 4,609; p = 0,031) Bune. B pannonax stux cemeii ObUI0
MeHee 0,5 Kr nTHIBI B MECsI] Ha 4JIeHa CEMBH ()(2 = 5,494; p = 0,019).. bonee 64 %
TaKUX CeMEeW PEJIKO MCIOJIb30BAIM ISl IPUTOTOBJICHUS MHINU KUBOTHBIE KUPHI, Ya-
me — pacturenshbie (x° = 5,826; p = 0,015). B ceMbsix eteil ¢ THIIOBUTAMIHO30M
Bg npaktuuecku B 100 % ciaydaeB ynoTpeOsiiin BOAY U3 BOJOIPOBOJHOM CETH, B OT-
JUYMe OT JIeTel C HOPMAaJbHOW O0ECNeYeHHOCTHIO, KOTOPBIE Ik TPUTOTOBIICHUS
MWLM Yallle UCIoab30BaIH KojoAesnyto Boay (H = 4,912; p = 0,085). [etu ¢ nedu-
UTOM BUTaMuHa Bg moTpebsuin B nuiry meHee 0,5 KT MSCHBIX MPOAYKTOB B MECHIl
(H=7,119; p = 0,028) u menee 2-x kr s10;10k (H = 5,808; p = 0,054). BeisiBacHa mo-
JIOKUTETbHAS KOPPEJSIITUOHHAS CBSA3h MEXAy ypoBHeM dkckpernun 4-11K u ncmomns-
30BaHMEM [JIi TPUTOTOBJICHUS THUIIM JKUBOTHBIX, 4 HE PACTUTEIBHBIX KUPOB
(r=0,41; p < 0,02). BeisiBneHHbie 0COOCHHOCTH MTUTAHUS MOTYT CTaTh OCHOBOM JIHe-
ThI y AeTell, uMeronux (Gaktopsl pucka pa3Butusi C-, Bg- 1 B1,-runoBUTaMmHoO30B.
Jlnist ompesienieHus: 3aBUCUMOCTH MEXKIY 00€CIed4eHHOCThI0 BOAOPACTBOPUMBI-
MU BUTAMHHAMH ¥ PATUAIMOHHBIM (PAKTOPOM OB IPOBEICH CPAaBHUTEILHBINA aHAN3
skckpernu ACK, 4-11K u MMK B peruonax ['omenbckoif 007acTH ¢ pa3IuyHON CTe-
TEHBIO PAIMOAKTUBHOTO 3aFpA3HEHMs MOUBbI 1o - CS. Hanbomee HU3KHE 3HAYCHHS
skckpen ACK BbISIBIICHBI y ACTEH, MPOKUBAIOIINX HA TEPPUTOPUSIX C TIIIOTHOCTHIO
PaIMOaKTUBHOIO 3arpsI3HCHUS TTOUBKI OoJiee 15 Ku/xm? (pucyHok 1).

MI/4 () 4 0,377

0,27* 0,23%* |
B ACK
0,16* b

02 — . / MMEK
01 ’ 0,11 / 0.046* | W4-TTK
’ 0.034%

0

1-5 Ku/xkm2, n=30 5-15 Ku/km2, n=23 15-25 Ku/km2, n=38

0,3

*p<0,05; ** p < 0,01 — npu cpaBHEHUU MEXKIY TpylIaMu

Pucynok 1 — Ikckpeunst ACK, MMK wu 4-1IK ¢ mouoii y nereii,
NMPOKUBAKIIUX HA TeppuTopusix ['omenbckoi o01acTu
¢ Pa3JIMYHOM CTENEeHbI0 3arPsI3HEHU MOYBBI 110 BCs
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VY pereil, mpoKUBAIOLIUX Ha TEPpUTOPHUsAX ['OMenbCckol 00JacTH C ypOBHEM
3arpsI3HEHMSI TOYBbI MeHee 5 Ku/kM’, YpoBeHb SKCKpewun Butamuaa By, (p < 0,01) u
ButamuHa Bg (p < 0,05) ObL1 O0siee HU3KHM, YEM B 30HE «KECTKOT'O KOHTPOJIS».

JIyist yTOuHEeHHS TTOKa3aHUN KOPPEKIMW BUTAMHUHHOTO CTaTyca B KOMILIEKCE
O370POBUTENBHBIX Mepornpustuii y neredt 10—14 et ObUTM M3YyYEeHBI MOKA3aTENN
OKHUCJIMTEIIBHOTO CTpecca M 00eCIeueHHOCTH BUTAMHHAMH TIPH XPOHUYECKOM TMaTo-
JIOTUHU. Y CTaHOBJICHA TOJIOXKHUTEIbHAsT KOppelsiMoHHasi cBsi3b AKckperuu ACK ¢
MOJIOBBIM Pa3BUTHEM KaK y MaJIbUMKOB, Tak W y AeBouek (r = 0,468; p < 0,08 u
r =0,550; p < 0,004, COOTBETCTBEHHO), a TAK)KE€ YPOBHSI B IJIa3Me KPOBH BUTaMHHA A
(r=0,375;p<0,005ur=0408;p<003)uE (r=0,297, p<0,03 ur=0,558;
p < 0,01, COOTBETCTBEHHO) C (PU3MUECKUM pPa3BUTHEM. Y CTAaHOBJICHO. ITIOBBIIIEHNE
ypoBHst CITOC B mia3me KpoBH y JIeTel ¢ HU3KOM Maccoit Tena u poctom (r = -0,356;
p <0,03 ur=-0,442; p < 0,005, COOTBETCTBEHHO). ¥Y NE€TEH ¢ XPOHUYIECKOM MaTOJIO-
TYeil BBISBIICHO HApYIICHWE OKCUIAAHTHO-aHTHOKCHUIAHTHOTO OajaHca, 9TO BBIpA3H-
JIOCh B HApacTaHWU YPOBHS MPOAYKTOB OKHUCIHUTEILHOLO CTPECCa B IIa3Me KPOBHU
npu 3aboneBanusx JKKT, anemusix, HapyIleHUU 3peHHAS] U CUHAPOME BET€TaTUBHOU
muchynkiuu (CBJI), cHwkeHnn ypoBHsI oOecriedeHHOCTH BuTaMuHamMu A u E npu
aHeMusx, 300e, XpoHnueckux puHodaputHrurax - CBJl, mageHun ypoBHS SKCKpe-
i ACK mipu 3a6oneBanusx JKKT, JIOP opranoB m cxommose (tabmuma 4). [lpu
anemusix u 3aboneBanusx JKKT oTmedanoch moOBbII€HNE dKCKpennu ¢ Mmouoit MMK
(p < 0,05). [IpakTrueckn Bce XpOHUYECKHE 3a00JEBaHUS COTPOBOXKIAIUCH CHIDKE-
Huem skckpenuu 4-11K (p < 0,05).

Tabmuna 4 — [lokazaTenn BUTAMUHHOKW 00ECTIEYEHHOCTH U OKHCIUTEIILHOTO CTpecca
y nereit 10-14 net ¢ XxpoHHUeckoi comaTudeckoi natojorueit (Mzm)

But E Bur A ACK CIIOC JK 0)11
3aboneBanus (N)
HMOJIB/TT HMOJIB/IT mr/4a en/min en/mn en/mn
[TpakTHdecku 15,72+ 1,40+ 0,15+ 439,13+ 3,66+ 186,27+
30poBbic (47) 0,47 0,08 0,02 28,88 0,27 6,35
15,94+ 1,35+ 0,07+ 620,14+ 5,40+ 244,41+
KT (32) 0,86 0,11 0,01%<* | 2848%** | 069* | 1572%%
Anewmn (34) 13,83+ 1,24+ 0,13+ 665,16+ 6,48+ 238,16+
0,33* 0,04* 0,03 34,52%** 0,37*** 11,25%**
Hapymenust 16,07+ 1,41+ 0,11+ 623,16+ 5,30+ 223,03+
spenns (51) 0,72 0,09 0,02 32,89%** 0,58** 13,59*
306/(60) 14,12+ 1,51+ 0,11+ 421,16+ 3,58+ 192,40+
0,562* 0,07 0,01 45,30 0,49 10,19
Punodapunrur, 14,41+ 1,22+ 0,10+ 387,77+ 3,68+ 187,74+
Tor3uuuT (101) 0,39* 0,03* 0,01** 60,33 0,51 10,68
14,25+ 1,25+ 0,11+ 513,08+ 5,46+ 203,35+
CBJL(34) 0,37* 0,05* 0,01 10,08* 0,76* 14,81
Crommos (41) 20,24+ 1,95+ 0,07+ 511,63+ 4,62+ 210,13+
0,38 0,03 0,01*** 50,76 0,43 9,01*
[Tpumeuanue — 1 — * p < 0,05 B cpaBHEHUH C IPAKTUYECKH 310POBBIMU JI€THMU;
2—**p<0,02;
3—***p<(,01.
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C momoripr0 METOI0B JIoKa3arenbHo MenunuHbl (Bmacos B. B., 2001; I'pun-
xanbx T., 2004) OblIM paccuMTaHbl OTHOCUTENBHBIN U aTpUOYTUBHBIA PUCKU pa3BH-
THUSL XPOHUUYECKOH MMaTOJIOTUU IPU HAPYLIEHUSIX BUTAMUHHONW 00€CIIEYEeHHOCTH.

C nedunnrom BuTamMuHa A ObLTH CBA3aHbI 77 % XpPOHUYECKUX PUHO(PAPUHTH-
ToB, 61 % 3aboneBanuit XKKT, 59 % wnapymenuii 3penus; ¢ AeQUIMTOM BUTaMU-
Ha E — 92 % anemuii u 50 % CB/I. V gereii ¢ runoButamMuHo30M Bg aTprOyTHBHBIN
PHUCK pa3BUTHUS CKOJIMO30B, HapylleHu 3penus, 3adonesanuil XKKT, anemuii cocras-
15171 okoJio 50 %. bonee yem B 2 pa3za MOBBIIAJICS PUCK PA3BUTHS XPOHUUYECKOTO PHU-
Hodapunrura u 3adoneanuil XKKT npu gepuuure BuTamuna By, ckoimo3a ==.npu
nepunure ACK. Ananus 3a001€Ba€MOCTH PECHIUPATOPHBIMU UH(MEKITUSIMU Ha TMPO-
TSKEHUU TOJIa TOKasall, YTo y JeTed, NMEIIIHNX COYETaHHE TMIIOBUTaMHHO30B. C U
Bs, a Taxke C u By, (H = 5,59, p < 0,02) yamie AuarHocTUpOBAIUCh OCTPhIe 3a00J1e-
BaHUSI BEPXHUX JIBIXATEJIbHBIX ITyTEH.

OueHka BO3MOKHOCTU KOPPEKIMH BUTAMUHHOM HEOCTATOYHOCTH

OKHMCJIMTEJIBHOI0 CTPeCCa BATAMMHHO-MHHEPAIbHBIMU KOMILJIEKCAMHU

Pe3ynbTaThl KOPpEKIMHA BUTAMUHHOW HENOCTATOYHOCTH 3aBUCEIU OT PETMOHA
MpOKMBaHMs, (GOPMBI Mpenapara U UCXOHOTO YPOBHsI 00ECIIEYEHHOCTH OpraHu3Ma
MUKPOHYTpHUEHTaMU. MeECSYHBIN KypC BUTAMUHONPODUIAKTAKH B BECCHHHU MTEPUOT
aMOyJIaTOPHO C MCIOJIb30BAaHUEM CeJIeHCOAepkKaIIero komruiekca «Buryc-My» mipu-
Bell K ymeHbleHuto Hakormienus [10J1 u CIIOC B nna3me kpoBu y aeteit u3 I'poj-
HeHCcKoM (muHamuka — 116,52 + 34,38 en/mi, p < 0,01) u 'omenbckoit (quHaMuKa —
92,15 £ 9,08 ea/ma, p < 0,05) obiacteu, OTHAKO €To MPOJAOTKUTEILHOCTh OKa3allach
HEJOCTAaTOYHA JJI1 TIOJHOW KOPPEKLMHU OTOrO TOKa3areys y JeTer [ oMenbCcKoro pe-
ruoHa. [lomoxkurenbHbiii 3QPEKT KOPPEKINH OKUCIUTEIHHOTO CTpecca YCTAaHOBJICH
o Hopmanu3anuu uuaekca L{II/Td no 1,0 = 0,07 B rpynme xereit 'pograeHckoro pe-
ruoHa. Y perer ['omenbckoM ©0JIaCTH I1OC/IE€ BUTAMHUHU3AIMUA dTOT MHIAEKC HE CHHU-
swics u coctabuna 1,8+ 0,12. OTmMeuena HopMam3anus nokasareneii A- u E-Bura-
MHUHHOM 00€CTIeUeHHOCTH, BHE 3aBUCUMOCTH OT PEerroHa mpokuBaHus. KoinuecTBo
netert u3 'oMenbCckoro pernona, uMmeromux aeduiut sutamudoB C, Bg u By, 3a ne-
puoJ BUTaMHHM3aluM yMeHbinuics Ha 29,4 % (p < 0,001), 14,7 % (p < 0,001) u
18,5 % (p'< 0,01); uz I'poaHeHckoro peruoHa, umeromux oOosnee riyookyw C- u
Bg-BUTaAMHHHYIO HEJIOCTATOYHOCTh, — TOJbKO BUTaMuHa Bg Ha 18,8 % (p < 0,001),
0€3' CynleCTBeHHON pa3HUIbl ¢ Ipynnoi «mianedo». [IpupocT ypoBHS BUTaMHUHOB
MOCJIE MECSAYHOTO M 2-MECSYHOTO aMOYJaTOPHOTO TpHeMa BUTAMHUHHO-MUHEPab-
HOro xkomruiekca «Butyc-M» cratuctuuecku He orimuaiics. HazHauenue toro xe
KOMILIEKCa AETAM ['OMeNnbCKOro peruoHa B TeueHue 17 QHER B YyCIOBUSIX 0310POBH-
TEJILHOTO IIEHTpa Ha (JOHE YJIYUIIEHHOIO MUTAaHUs OKa3aylo 00Jiee BhIpaKEHHBIN KOp-
purupyroumi 3pQpexktT Ha BUTAMUHHYIO 00€CIIE4eHHOCTh, OJTHAKO HE JOCTUTIINI OI-
TUMaJIBHOTO pe3yibrarta. Yucino aereit, nmeromux aeduiut ButamuHOB C u By,
YMEHBIITMIOCH B 2 paza (p < 0,01).

14



AHanu3 TUHAMUKHU CeJIeHeMHH Yy neTeit [ poHeHCKOH 001acTH 3aBHCEI OT UC-
XOJTHOTO YPOBHSI MHUKPORJIEMEHTa U MPUMEHSIEMOro Komiuiekca. (et BbIpakeH-
HOTO ¥ JJOCTOBEPHOTO YBEIMUEHUSI Se HaOII0Ja)ICcs TOJIBKO B TPYIIE JETeH C UCXO-
HBIM ypOBHEM MeHee 50 MKI/J mociie 2-MEeCSYHOT0 Kypca Ha3HA4YCHHs CEJICHCOEP-
KaIIero KomIuiekca (pUCyHoK 2).

% 140 *k

120 R E S [ BuTaMUHHO-MUHEPAIbHBIN
100 % . KOMIIJIEKC, COJIepIKaIHH

80 T D % cenen, n=24

60 T 1 e :/_ ButamMuHHO-MHUHEpaNTbHBIH]

;’8 1 k= i - - / | | xommekc Ge3cenena;

oL LA | | A n=21
CIIOC JIK Ol  Cenen#

3a 100 % npuHAT UCXOAHBIN YPOBEHb
# — rpynmna ¢ ypoBHeM ceneHeMun < 50 Mxr/m; ¥ p < 0,05; **p < 0,02

Pucynok 2 — JluHAMHUKA noKa3aTreseil OKUCJIUTEJIBHOI0 cTpecca
1 00€eCIIeYeHHOCTH CeJIEHOM B IJIa3Me KPOBH AeTeil I'poaHeHcKoi o0J1acTu
nocJje 2-MecsiYHOr0 Kypca BUTAMHHHU3ALMH

HauGonee s pextuBHBIM 117151 KOppEKIHK obecrnieueHHocTy ButamuHamu C, Bg
(yBemmuenue skckpernuu B 62,2 % u 85,7 % cinydaeB cooTBeTcTBeHHO, p < 0,05) u
MoKa3aTesield OKUCIUTEILHOTO CTPECCa B TIa3Me KPOBU B aMOYJIaTOPHBIX YCIOBHSIX
OKa3aJics 2-MECSYHBIA NMPUEM BATAMHHHO-MUHEPATHHOTO KOMIUIEKCA C Pa3AeIbHBIM
MPUEMOM BUTAaMHUHOB U MUHepaioB. OqHaKo JaHHBIA KOMIUIEKC HE coaepkan Se, He-
CMOTpS Ha TO, YTO, B ICJIOM, OBLTM JOCTUTHYTHI yJIOBIETBOPUTEIIBHBIC PE3YIbTATHI
0 KOPPEKIMH OKUCIUTEIBHOTO CTpecca.

3AK/ITIOYEHHUE

Yomereii nipe- u mydepraTHoro Bo3pacta benapycu, kak u apyrux crtpan CHIT
LIMPOKO PacIpoCTpaHEHa NOJMBUTAMUHHAS HEAOCTAaTOYHOCTh. Ee MpUUMHON ABIISIET-
Cs1 KOMIUIEKC (paKTOPOB: U3MEHEHUE CTPYKTYpPbl MUTAHUSA, HEOJIArONpHUsATHASL 3KOJIO-
THYECKasl CUTYyalus, IIOBBIIIEHHBIN pacXxol BAUTAMUHOB JIETCKUM OPraHU3MOM B CBSI3H
CO eTpeccamu, TPYAHOCTSIMH MPHUCIOCOONECHHs] K IIKOJbHBIM HArpy3kam, a TaKKe
yacTasi COMaTHUYECKasl MaToJorus. XapakTEPHOH OCOOEHHOCTHIO BOCTOYHOEBPOIEH-
CKOTO PETHMOHA SBIAETCA Ne(UIUT 3CCEHLUATbHBIX MUKPOHYTPUEHTOB M HEIOCTa-
TOYHOE UX MOTpedjeHue ¢ oBomamMu U (pykramu. IIpakTuyecku BO Bcex cTpaHax
CHI" oTcyTCTBYIOT TOCYAapCTBEHHbIE IPOrPaMMbl 00OTaIllEeHUsI TPOTYKTOB MUTAHUS
BUTAMHHAMH.
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Ha ocHoBanuu aHanu3a JaHHBIX, MOJYYEHHBIX MpU oOcienoBanuu 310 nereid,
BKJIFOUAIOIINX H3YyYEHHUE MEIUIIMHCKOW TOKYMEHTAIlMU, OCMOTp neauarpa, (QyHK-
[IMOHAJIbHBIC KCCIEOBaHUS, aHKETUPOBAHUE CEMEMU, OMpeJIeJICHUE YPOBHS JKCKpe-
mun ACK, 4-T11K u MMK ¢ mouoii, ButamuaoB A, E, cenena, mokasareiieii OKUCIIU-
TEJIHLHOTO CTPecCa M AaHTHOKCHIAHTHOW 3alUThI B IJIa3ME KPOBH, a TaKXKE OICHKY
3¢ (HEKTUBHOCTH Ha3HAYCHUSI BUTAMUHHO-MUHEPATBHBIX KOMITJIEKCOB OBLITU CIIETaHBI
CJIEIyIOLIME OCHOBHbIE BHIBO/IbI:

1. V nereii 10-14 netT nMeeT MeCTO HEAOCTATOUYHAA 00ECIIEUEHHOCTh, BUTAMMU-
Hamu C (99,3 %) u Bg (89,4 %) B ['ponHeHckol obOnactu, Hanbosee BhIpaKeHHAS B
BeceHHMi nepuoj, u BuraMuHoB C (86,8 %), Bg (77,8 %) u E (61,2 %) B ['oMenbekoii
o0y1acTH, BHE 3aBUCUMOCTH OT ce30Ha. Y 54,3 % nereii HaOJI0aJI0Ck cOUETaHUE Jic-
¢unuroB BuramuHoB C u Bg. 3a mocnennee necsatuieTie B OCCHHUM MEPUOI OTMe-
yeHo ynyuuienue C-, A-, E- u Bi,-Butamunsoit ooecnieuennoct (p < 0,05) B ['pox-
HEHCKOM 00JIaCTH U YBEJIIMUEHHUE YacTOThl TunoBUTaMuHO30B C Ha 54,3 % (p < 0,001)
u E na 27,5 % (p < 0,05) B 'omennckoii obmactu [3, 6, 29].

2. Y nereit mpe- U myOepTaTHOTO BO3pacTa U3 ABYX peruoHoB benapycu BbI-
SBJICHBl XapaKTEpHbIe OMOXMMHYECKUE IMPU3HAKU OKUCIUTEIBHOTO cTpecca, Oosee
BBIPOKEHHBIC Y JETeH, MPOKUBAIOIMX B ['OMEIBCKOM pPErmoHEe M MPOSBISIONINECS
YBEJIMYCHUEM B IJIa3ME KPOBH, HApsAy C KOHIIGHTPAUWEH JIMIOMIEPOKCUIHBIX TPO-
AYKTOB, CyMMAapHBIX MPOIYKTOB OKHCIUTENBHOTO ¢Tpecca (837,25 + 18,35 en/mn B
["omenwckoii obmactu u 717,69 + 17,88 en/min, B ['pomuenckoii oomactu, p < 0,001), a
TaKKe CHI)KEHHEM (DaKTOPOB AHTHOKCHUAAHTHOW 3amuThl. CTeneHb YyBEIUYEHUS
CIIOC y neteit ['oMenbCKOTO peruoHa 3aBUCUT OT YPOBHSI HHKOPIIOPUPOBAHHOM pa-
JMOAKTUBHOCTH ' CS (F=33,01,p<0,0001) [8, 17, 20, 31].

3. Baxneitmmmu daxropamn Hapymienus C-, Bg- u Bio-BuTamunaHOM 0b6ectie-
YEeHHOCTH JIeTeH SIBIIAIOTCS HAPYHIEHUE CTPYKTYPhl MUTAHUS, & TAKXKE COIMAIBHO-
OBITOBBIE U dKOJNOTHYecKue (aktopsl. Js nereit ['omenbckoil 06macTu, mpoKUBar0-
IFX B 30HE C YPOBHEM 3aTPS3HEHMS MOUBHI 10 ' Cs cBbime 5 Ku/km, XapakTepeH
neduuut ButamuHoB A’ (p'< 0,01), E (p < 0,01) u C (p < 0,01), 10 5 Ku/km® — ne-
¢unut Butamuaa Bg (p <0,05) 1 By, (p <0,05) [4, 12, 13, 14, 26, 27, 28].

4. HapyuieHuss cOCTOSHUSI 3[I0pOBbsI JIETE€H COMPOBOXKIAIOTCS TpPU3HAKAMU
OKHUCJIUTENIBHOTO \CTpECCa U BUTAMUHHOM HEIOCTAaTOYHOCThIO. Xpouuyeckas JIOP
natosiorusiy; anemuu, CBJl, Hapymenus: Gu3ndeckoro pa3BUTHs COUETAIOTCS C HEJ0C-
TaTOUHON obecniedeHHoCThIO BUTamuHamu A, E (p < 0,05) u C (p < 0,01). IIpu xpo-
HUYECKMX PUHO(APUHTUTAX U HApPYIICHUSAX 3peHHs HaOmogaeTcs AePUIUT MUpH-
nokcuHa (p < 0,05), a npu anemusix — gedunut ButamuHa Bip (p < 0,05). s
SHAEMHUYECKOT0 300a xapakrepeH aepuuut ButaMuHoB Bg u E (p < 0,05), nis cko-
mno30B — BuTaMuHOB Bg 1 ACK (p < 0,05). 3a6oneanus XKKT u CKIOHHOCTBH K
YJaCTBIM PECTTUPATOPHBIM WH(MEKITUSAM COMPOBOKIAIOTCS THIIOBUTAMUHO30M Bg 11 By,
(p <0,05) na pone nepuura ACK (p <0,01) [5, 9, 10, 11, 16, 17, 18, 19, 24].

5. D heKTUBHOCTH KOPPEKIIMHU HAPYIICHUH BUTAMUHHOTO CTaTyCa U OKUCIIH-
TEJILHOTO CTPecca 3aBUCUT OT MCXOJHOTO YPOBHS BUTAMUHHOW OOECIICUEHHOCTH U
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MCIIOJIb3YeMbIX BUTAMUHHO-MUHEPAIBbHBIX KOMIUIEKCOB. 3a JBYXMECSUYHbBINA MEPUO]
BUTAMUHHU3AIIUU JJOCTUTACTCS HOPMAIIM3aIlsl YPOBHS aHTHOKCHUAHTHBIX BUTAMHUHOB,
YMCHBIIIEHHE HAKOIUICHHUS B IJIa3Me KPOBU MPOAYKTOB OKHCIUTEIBHOTO CTpecca U
BbIpaxkeHHOCTU C- U Bg-BuTamunHoM HegocTtaTouHocTH B 2 pasa (p < 0,01). Koppek-
IS OKUCITUTEIBHOTO CTpecca y AETel, MPOKHUBAIOMUX B [ OMEIbCKOM pEeruoHe, U

pacnpocTpaHeHHbIN Je(UIUT celeHa TpeOyeT MOMOTHUTEIbHBIX MPOPUIAKTUIECKUX
Meponpustui [2, 13, 15, 21, 24, 25, 31].

PexomeHaaumm no npakTH4YeCKOMY MCNOJb30BAHUIO PEe3YyJIbTATOB

1. Ilpu Ha3HAYEHUU BUTAMHHHO-MHUHEPAIBbHBIX KOMILIEKCOB neTsaM 10-14 ner
HEOOXOJMMO YUYUTHIBATh PETHOHANIbHBIE OCOOCHHOCTU. PexomeHayercs MOomoiaHu-
TEJIbHOE HAa3HAUEHUE KypcaMu HE MEHEE 2-X MECSIEB B OCEHHE-BECEHHHI TIepUO.:
ButamMrHOB C, A u E — B pailionax ['omenbckoil 00J1acTi ¢ YPOBHEM 3arpsi3HEHUS
IMOYBEI OoJjree 15 KI/I/KMZ; BUTaMUHOB Bg 1 B1; — B paiionax [ oMensckoii 001acTu ¢
YPOBHEM 3arpsi3HEHUSI IIOYBBI MEHEE 5 Ku/km?; ButamuuoB Bg'u C B BeceHHuiA nepu-
on — aetsm ['poanenckoit obnactu. [Ipu aTom Oosee paioHaABHBIM SBIISIETCS MIPO-
BEJICHHE BUTAMUHHU3ALUHA B YCIOBHUSIX OPraHM30BAHHOTO KOJJIEKTUBA M HA3HAYCHHUE
KOMILIEKCOB C Pa3/IeJIbHBIM [IPUEMOM BUTAMHUHOB M1 MUHEPAJIOB.

2. B rpymnmy pucka mo pa3BUTHIO THTIOBUTAMHUHO30B MOKHO OTHECTH JIETEH:

ona eumamuna C: B Bo3pacte oT 12 1o 14 ser; noTpeOastonmx B MUy MEHee
2 KT B MecsI[ PPYKTOB, 9aCTO MOTPEOIIONMX KOHCEPBUPOBAHHBIE OBOIIN U3 TOPTO-
BOM CETU, PEIKO MOTPEOJIAIONTUX Teper;

ons sumamuna Bg: B Bo3pacte oT 12 1o 14 net; notpedisionux B MUILYy MEHEe
2 xr B Mecs1] GpykToB U MeHee 0,5 KT MACHBIX MPOAYKTOB, UCTIOIB3YIOMIUX JJIs TIPH-
TOTOBJICHUS] UIIU MPEUMYIIECTBEHHO PACTUTENbHBIE KUPBI U BOJY U3 BOJOIPOBOI-
HOM CeTH;

ons sumamuna Bip: B Bozpacte oT 10 10 12 jeT; moTpeOsIonuX B MUY Me-
Hee 0,5 Kr B MecCSI MTUIlbI, NPEUMYIIECTBEHHO KOHCEPBUPOBAHHBIE M KOMYECHBIC
MSICHBIE MPOAYKTHI COOCTBEHHOTO MPOM3BOJICTBA, MCIOIL3YIOMUX ISl IPUTOTOBJIC-
HUSI NI PACTUTEIBHOE MaCJIO.

B rpymme merei, umeronmx ¢aktopsl pucka pa3Butusi C-, Bg- u Bi,-runo-
BUTAMHUHO30B, PEKOMEHAOBAHO COOJII0/IaTh AUETY W MPOBOAUTH JIOMOJHUTEIHHYIO
BUTAMUHU3ALUIO HE MEHEE 2-X MECSIIEB.

3¢ Jlms ompenesieHHs] CTENEHUW BBIPAXKEHHOCTH OKHUCIUTEIBHOIO CTpecca U
KOHTPOJIs 3((EKTUBHOCTH JI€UeOHO-TIPOPUIAKTUHIECKIX MEPONPUATUI y JeTell 1e-
JeCo00pa3HO MCMOJB30BaHUE CHEKTPOPOTOMETPUIECKOTO METO/Aa OIPEACIICHUS
YPOBHSI CYMMAapHBIX MTPOJIYKTOB OKHUCIUTEIHLHOIO CTpecca B TIa3Me KPOBH.

4. JlucnaHcepHas rpymmna JaeTei ¢ XpOHUYECKUMU 3a00JICBaHUSIMU B KOMILIEK-
ce peabWIMTAIMOHHBIX MEPOINPUATHI TpeOyeT AOMOJHUTEIBHOIO Ha3HAYCHUS Clie-
OyroImuX BUTaMUHOB: xpoHudeckas JIOP-nartonoruss — C, A, E, Bg; anemun — By,
C, A u E; 3a6oneBanus )XKT — C, By, Bg; BereraruBubie auchynkimm — A u E;
3a00JeBaHus MMUTOBUAHOM kene3bl — E u Bg; ckonmo3z — C u Bg; HapymeHus 3pe-
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Husi — Bg; Hapyienus ¢puznyeckoro pa3Butus — E 1 A; HapylleHus 10JI0BOTO pas-
BuTusl — C; yacto u jumrenbHo 6oneromume neth — C, Bg u By, .

5. C yueroM BBISBICHHOIO INIyOOKOro neduuura ceineHa y aereid I'ponHen-
CKOTO pErnoHa HEeoOXOAMMBI JIOTMOJHUTENBHBIE HCCIIEAOBAaHUS O00ECIIEYEeHHOCTH
MUKPO3JIEMEHTOM y neTeil bemapycu u pa3zpaboTka cHCTEMbl MEPONPUATHI TIO Tpe-
OYNPEKICHUIO U JTMKBUIALNUNA €70 HEJOCTATOYHOCTH B IIMTAHUH.

6. Ilpu mpoBeneHUU NPOPUIAKTUUECKON BUTAMHUHU3ALMU U CO3/laHUU BHUTa-
MUHHBIX KOMILJIEKCOB HEOOXOJAMMO YUUTHIBATh OCOOECHHOCTH pacipe/iesieHus: Bapu-
aHTOB TMIIOBUTAMUHO30B CPE/X JIeTel. DTO MO3BOJIUT MOBBICUTH 3P(HEKTUBHOCTH, BU-
TaMUHU3aL1H1, IPUBEIET K CHW)KCHUIO LIEHBI NTOJIMBUTAMUHHBIX KOMIUIEKCOB 33 CYET
YMEHbILIEHUSI YHCIIa KOMIIOHEHTOB, a TaK)Xe JAaCT BO3MOXKHOCTh 00OCHOBAHO IJIaHU-
poBaTh 00BEM POU3BOACTBA PA3TUUHBIX KOMIUIEKCOB.
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P33I0MD

Poyoyun Tanusina IBanayna
IMaka3zanbHiki BiTaMiHHal 3a0scieyaHacii i akicasuibHAra cTpacy y A3suei,
sIKisf npaxksiBaub y I'poazenckaii i I'omesbckaii abaacusax benapyci

KirouaBbist cJIOBBI: J13€lll, BiTaMiHHas 3a0sicrieyaHacilb, aKiCJsUIbHBI CTPIC,
aHTBIAKCITAaHTHBI CTATyC, CTaH 37apoysl, KapIKIIbIs BITaMiHHAM HETaCTaTKOBACIII.

A0’ekT i mpagmert aacaenasanns: 310 g3sanen Ba y3pocue an 10 na 14 ragoy.
[IpagmeT macnmenaBaHHs: OisularidHbia CyOCTpatThl (Kpoy, Mada), JaHbIs KIIHIYHAra
a0OcrieaBaHHsI, BbIHIKI aHKeTaBaHHS 241 csM'l, MeIbIIIBIHCKAs JaKyMEHTAIIbIS.

MbhTa naciaegaBaHHA: alaHIUb [aKa3ajabHIKI 3a0sgcrevyaHacii BitamiHami A,
C, E, Bg u By, 1 akicmsuibHara ctpacy ¥ masmeit 10—14 ramoy, Skis mpaXsiBaroib y
I'pomzenckait 1 T'omenbckaid abmacusx, 1 pacopanaBalb..p3KaMeHaalbll Ia
npadiTaKTHIIBI TAPYIICHHSY BiTAMIHHArA | aKicsUTbHATA CTATYCy.

MeTtaapl  JacieJaBaHHsI:  aHAMHECTBIYHBL,  KJIIHIYHBL,  OlaxiMIuHBI
paabIEIMyHHBI, crieKTpadoTaMeTpbIYHbl, (IyOpPHIMETPHIYHbI, AaHKETaBaHHE, METa[IbI
CTaTBICTBIKI 1 JOKA3HA MEIbIIbIHBI.

ATpbIMaHbIA BbIHIKIi: YCTAaHOYJICHBI PATISTHATBHBIS, Y3POCTABBISI 1 CE30HHBIS
acaOJriBacIli, a Takcama crierpipiuaae pasMepKaBaHHE CHATyUdHHSY TiaBiTaMiHO3aY
y msen 10—14 ragoy, sikis npaxeiBatornb V. ['poasenckait 1 ['omenbckail abmacisx.
PacnparmaBanbl KpbITAphll an0opy rpym pbisbiki passimis A-, C-, E-, Bg- u Bp-
rinaBiTaMiHO3ay Ha AacHOBE alPHKI VKIady palbpiéHa XapuyaBaHHS, callblsuIbHA-
HKAHAMIYHBIX 1 JKaJariyHbix (Qakrapay. PacmpanaBana Meroablka aldHKI CTYIEHI
pasBiIlIs aKiCJsIbHAra CTpACy Y NA3sEN Ma CyMapHbIM IaKa3ajibHIKY HaKarluICHHS
NpajyKkTay akKicleHHs YV ~I1a3Me KpbiBi. BblgyneHsl mapyiieHHI BiTaMiHHAM
3a0scrieyaHacil 1 aj3Hakl pasBillld akiclsuibHAra CTPACy ¥ A3AIeH 3 XpaHiuHai
natajorisaid. PacnpanaBaHbl pakaMeHJalbll Ma KapaKUbIl BiTaMiHHAra JI3QIUbITY 1
aKicsUTbHAra CTpacy 3 yiikam Qaxrapay, saKis YIIbIBaloIb HA 1X Y3HIKHEHHE.

PykaMenganbli 1a BbIKAPBICTAHHI: aTpPbIMAHbIA JIAHBII MOTYLb OBbILb
BBIKAPBICTaHBL JUTSE IIPALIbI ¥ JIsT430Ha-TIpadiIakThIYHbIX YcTaHOBaxX benapyci.

I'arina npbIMSAHEHHS: TICABIATPHIS.
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PE3IOME

PoBOyTh TaThbsina UBaHOBHA
IHoxa3zaresn BUTAMUHHOM 00€CIIEYEHHOCTH M OKHCJIMTEIBHOI0 CTpecca y Jerei,
npo:xxuBawmux B I'poanenckoi u I'omenbcekoii odiactax berapycun

KiroueBble cjioBa: JeTu, BUTaMUHHAs OOECIEYEHHOCTb, OKUCIUTEIbHBIN
CTPECC, AHTUOKCHUJIAHTHBIA CTATyC, COCTOSIHUE 3J0POBbS, KOPPEKLIHS BUTAMHHHOW
HEJI0CTAaTOYHOCTH.

O0bexT u npeamer ucciaenoBanusi: 310 nereit B Bo3pacte ot 10 go.14 ner.
[IpeameT uccnenoBanus: OMONIOTHYECKHE CYOCTpaThl (KPOBb, MOYA), IaHHBIE KIHHH-
YECKOTO O0CJeN0BaHUs, PEe3yJbTaThl aHKeTUpoBaHus 241 cembu, MEeTUHUHCKAS J10-
KYMEHTAIUS.

eab ucceqoBanmsi: OLICHUTH MOKa3aTeIM 00ECIEUEHHOCTA BUTAMUHAMHU A,
C, E, Bg u Bj; u okucnurenbHoro crpecca y aereit 10=14mer, mpoxuBarommx B
['ponnenckoit u ['omenbckoil obnactsax, U pazpaboTath peKOMEHAANNH 10 Tpodu-
JAKTUKE HAPYIIEHU BUTAMUHHOTO U aHTUOKCHJIAHTHOTO CTaTyca.

MeToapl HCCIeA0BAHNA: aHAMHECTUIECKUI, KITNHUIECKUH, OMOXUMHUYCCKHI,
pPaTMOMMMYHHBIN, CIEKTPOPOTOMETPUUECKUH, (PIyOPUMETPUUECKUI, AHKETHPOBA-
HUE, METOJbI CTATUCTUKU U JOKA3ATECIbHON MEIUINHBI.

IHosryyeHHBbIe pe3yJbTaTbl: YCTAHOBICHBI PErMOHAJIBHBIC, BO3PACTHBIE U CE-
30HHBIC OCOOCHHOCTH, a TaKXe CHEeNUPUICCKOe pacipeeieHue COUeTaHu TUIIOBU-
TaMrHO30B y Aeted 10-14 net, npoxuBaromux B ['poanenckoit u ['omenbckoi 00-
nacrei. OnpenenieHsl rpynnbl pucka passutusa A-, C-, E-, Bg- u Bi-runosura-
MHMHO30B Ha OCHOBE OLICHKM BKJIaJ1a palMOHa ITUTAHUS, COLIMATIbHO-3KOHOMUYECKUX U
sKosorudeckux (axtopos.. Pa3zpaborana meTonuka ompeneraeHus: YpoBHS Cymmap-
HBIX MPOAYKTOB OKUCIMTIEIBHOIO CTpecca B IIa3Me KPOBU Yy JeTel. BrIsBiIEHBI Ha-
pPYIICHUS BUTAMUHHOM: OOECTICYCHHOCTH W TIPHU3HAKH Pa3BUTHS OKHUCIUTEIHHOTO
CTpecca MpU XPOHUYECKOM MaToJioruu y neteil. Pa3paboTaHbl peKOMEHIAlMH IO
KOPPEKIMY BUTAMHUHHOW HEIOCTATOYHOCTH M OKHUCIHUTEIBHOTO CTpEcCa C Y4YETOM
(bakTOpOB, BIMSIOUIMX Ha UX BO3ZHUKHOBEHHE.

PexoMeHganum nmo MCnoJIb30BAHHIO: MOJTYYCHHBIE JaHHBIE MOTYT OBITH HC-
MOJIb30BAHBI I pabOThl B JI€UEOHBIX, CAHATOPHBIX U MOJUKIMHUYECKUX YUpEexkKIe-
HUSIX.

Obs1acTh NpUMeEHEHUS: TICUATPUSL.
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SUMMARY

Rovbuts Tatiana Ivanovna
Indicators of vitamin sufficiency and oxidative stress among children
living in Grodno and Gomel regions of Belarus

Key words: children, vitamin sufficiency, oxidative stress, antioxidant status,
the state of health, the correction of vitamin sufficiency.

Object and subject of research: 310 children at the age of 10-14 years..The
subject of research: biological substances (blood, urine), information about clinical
examination, questionnaire results of 241 families, medical documentation.

The purpose of the research: to value vitamin provision and oxidative stress
among 10-14 years old children living on the territory of Grodno and Gomel regions
and to work out recommendations on preventive maintenance of the breaches of vi-
tamin and oxidative status.

Methods of research: anamnestic, clinical, biochemical; radioimmunoassay
technique, spectrophotometry, fluorimetry, questionnaire, methods of statistics and
demonstrative medicine.

Obtained results: regional, age and seasonal particularities and also distribu-
tion specific of hipovitamin combinations among 10-14 years old children living in
Grodno and Gomel regions were established. Were worked out criteria of risk groups
selection of development of A-, C-, E-, Bs- u Byo-hipovitamins on the base of evalua-
tion of contribution of ration of the feeding, social economic and ecological factors.
Methodic of the evaluation of the‘degree of development of oxidative stress among
children on the base of summary indicators of accumulation of oxidative products in
the blood was worked out. At children with chronic diseases infringements of the vi-
tamin provision and signs of development of oxidative stress were revealed. Recom-
mendations of vitamin-deficiency correction and oxidative stress with the considera-
tion of factors which can influence their rise were worked out.

Recommendations on usage: achieved facts can be used in medical-
preventive establishments of Belarus.

Area of application: pediatrics.
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